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(57) Abstract: The invention relates to a fractionation apparatus and a method in fractionation of stock in the short circulation of 

a paper machine or equivalent. The fractionation apparatus comprises a fractionation screen (21) in connection with a centrifugal 
cleaner (15ai) of a centrifugal cleaning stage (Poi) of a centrifugal cleaning plant (15). By means of the fractionation apparatus one 
first layer of a web is formed out of stock which is formed of stock passed as accept from the centrifugal cleaner (15ai) of the first 
centrifugal cleaning stage (Poi) of the centrifugal cleaning plant (15) and, in addition, of stock passed as accept from the fractionation 
screen (21). At least one second layer of the multi-layer web is formed out of a second fraction which is formed of stock passed from 
a centrifiigal cleaner (15a2) of some lower centrifugal cleaning stage of the centrifugal cleaning plant (15), which stock comprises, 
in addition, a stock portion passed as reject from the above-mentioned fractionation screen (21) through a reject line (23 and/or 24). 
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Fractionation apparatus and method in fractionation 
of stock in a paper machine or equivalent 

The invention relates to a fractionation apparatus and a method in fractionation of 
stock in a paper machine or equivalent. 

The use of both a centrifugal cleaner and a screen as a fractionation device is 
known in connection with both the treatment of stock and the short circulation. A 
combination of these in stock cleaning is also known, but the combination has not 
been known in the short circulation in the manufacture of a layered paper product. 

A drawback of the hydrocyclone fractionation in the short circulation is the poor 
strength of the reject fraction and, in processes that include coating, the fairly high 
pigment content. A drawback of the screen fractionation before centrifugal 
cleaning is the separation of the centrifugal cleaning of the process into two parts 
and a drawback of the screen fractionation after the centrifugal cleaning is the 
difference in the consistency of accept and reject from the screen. At a stock reject 
ratio of 1/3, the screen reject consistency is about double as compared with that of 
the accept if a good fractionation result is desired. In that case the consistency of 
the accept is probably too low for web forming or the consistency of the 
centrifugal cleaning before the screen then rises to so high a level that the cleaning 
result is poor. 

In the invention, hydrocyclone fractionation and screen fractionation are 
combined in the short circulation of a layering paper machine or equivalent, so 
that the drawbacks are diminished with respect to separate techniques. In one 
advantageous coupling mode of the invention, a fractionating screen has been 
placed on the accept side of the first stage of centrifugal cleaning, and the reject of 
the fractionating screen is passed either to the feed or to the accept of cleaners of 
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the second stage. The centrifugal cleaning has been coupled accordmg to the 
double accept principle, so that two fractions to be layered are obtained. The 
reject ratio of the screen can be kept smaller because of hydrocyclone 
fractionation, so that the consistency of the screen accept cannot drop to too low a 
level. 

The fractionating short circulation in accordance with the invention caa be 
accomplished at costs comparable to those of the normal single layer technique 
since, in the arrangement, separate machine screens are not necessarily needed for 
the fraction. The first fraction is typically passed to the surface layers. The system 
makes it possible to apply all deaeration altematives: stock deaeration, wire water 
deaeration or merely a wire pit. 

Within the scope of the invention, an embodiment is also feasible in which a 
fractionation screen has been disposed before a centrifixgal cleaning plant and 
before a centriftigal cleaner of the first stage of the centrifiigal cleaning plant. 

The fractionation apparatus and the method in fractionation of stock in a paper 
machine or in equivalent fractionation of stock in accordance with the invention 
are characterized in what is stated in the claims. 

In the following the invention will be described with reference to some 
advantageous embodiments of the invention illustrated in the figures of the 
appended drawings, but the invention is not meant to be exclusively limited to 
said embodiments. 

Figure 1 A shows an embodiment of the invention in which the stock fractionation 
apparatus in a paper machine or equivalent comprises a fractionation screen in 
comiection with an accept line of a centrifiagal cleaner in a first centriftigal 
cleaning stage of a centriftigal cleaning plant. 
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Figure IB shows aii embodiment in which a two-layer web is fomied and which 
embodiment otherwise corresponds to the embodiment of Fig. lA. 

Figure 2 shows an embodiment of the invention which corresponds to the 
5 embodunent of Fig. 1 A otherwise but in which device arrangement two accepts 
are taken out as accept from the upper part of a hydrocyclone cone of a centrifugal 
cleaner in a second centrifugal cleaning stage of a centrifugal cleaaing plant, the 
innermost accept forming a light reject, which is passed back to the feed of the 
centrifugal cleaning plant. 

10 

Figure 3 A shows an embodiment of the invention in which a fractionation screen 
has been placed on the feed side of a first centrifugal cleaning stage of a 
centrifugal cleaning plant. 

15 Figure 3B shows an embodiment in which a two-layer web is formed and which 
embodiment otherwise corresponds to the embodiment of Fig. 3 A. 

Figure 4 shows a further embodiment of the j&actionation apparatus in accordance 
with the invention. 

20 

Figure 5 shows a further embodiment of the fractionation apparatus in accordance 
with the invention. 

Figure 6A shows, in principle, the operation of a centrifugal cleaner of a 
25 centrifugal cleaning plant. 

Figure 6B shows the operation of principle of a screen. 



30 



Figure 7 shows an embodiment of the invention in which two different pulps are 
used as raw material of paper, one of said pulps being fractionated in the short 
circulation. 
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Figure 8 shows an embodiment which uses two different pulps and in which both 
pulps are fractionated. 

5 Fig. lA shows the first advantageous embodiment of the invention in which, in 
accordance with the invention, hydrocyclone fi-actionation and screen 
firactionation have been combined in the short circulation 10 of a paper machine 
or equivalent. Li the embodiment of Fig. 1 , wire water is passed from a wire 
section V of the paper machine into a wire pit 1 1 along a line 12. The wire pit 1 1 

10 is additionally supplied with firesh water and thick stock through lines 13ai, ISaa. 
There is a line 14 from the wire pit 1 1 to a first centrifugal cleaning stage Poi of a 
centrifugal cleaning plant 15. The line 14 comprises a pump Pi for pumping stock 
to the first centrifugal cleaning stage Poi of the centrifugal cleaning plant 15. 
Thus, the line 14 serves as a stock feed, or inlet, hne for a first centrifugal cleaner 

15 15ai of the centrifugal cleaning plant 15. 

The centrifugal cleaners 15ai, 15a2 of the centrifugal cleaning plant 15 are formed 
of a conical structure, to the upper part of which the feed stock to be treated is 
passed and in which the inlet line 14 joms, for example, the centrifugal cleaner 

20 15ai of the first stage Poi tangentially, so that the flow is caused to spiral inside 
the centrifugal cleaning cone such that the heaviest particles are separated due to 
the effect of the centrifugal force to the periphery of the structure and drop along a 
spiral path downward inside the cone to a reject line 16 and lighter particles are 
separated from the middle to an accept line 17. The centrifugal cleaner 15ai forms 

25 the first fractionation stage. 

The figures refer to lines by which are meant pipelines or ducts through which a 
stock flow is conducted. When centrifugal cleaning stages of a centrifugal 
cleaning plant are mentioned in this application, the upper stages refer to those 
30 centrifugal cleaners which treat the stock first and the lower stages refer to the 
subsequent cleaners, to which a reject flow from upper stages is also passed. 
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Thus, in the embodiment of Fig. lA, the rejected stock material is passed to the 
reject line 16 and the accepted stock is passed to the accept line 17 from the 
centrifugal cleaner 15ai of the first centrifugal cleaning stage Poi of the 
5 centrifugal cleaning plant 15. The stock is passed further along the accept line 17 
in accordance with the invention to the second fractionation stage, to a 
fractionation screen 21 in which the stock is fractionated according to the basic 
principle of screening, i.e. by performing mechanical separation of the stock, for 
example, through a wire mesh structure so that the accepted stock is passed as 
10 accept to a line 22 and further to a first inlet header Ji of a paper machine headbox 
100 manufacturing multi-layer paper. 

In the embodiment of Fig. lA, the stock passed along the line 22 is branched into 
branch pipelines 22ai, 22a2 connected to inlet headers Ji and J3 which make the 
15 surface layers of the multi-layer paper. The line 22 comprises a headbox feed 
pump P3. 

hi the embodiment of Fig. lA, the stock portion not accepted in the fractionation 
screen 21, i.e. reject, is passed along a line 23 directly to a second-fi-action line 20, 
20 i.e. to an accept line 20 of a second centrifugal cleaning stage Pon. 

The reject line 16 from the first stage Poi of the centrifugal cleaning plant 15 joins 
a line 18, which comprises a stock feed pump P2 and which line 18 is an inlet line 
to a centrifugal cleaner 15a2 of the second centrifugal cleaning stage Pon of the 
25 centrifugal cleaning plant 15. The rejected stock portion is passed from the 
centrifugal cleaner ISaa to a reject line 19 and the separated, accepted, so-called 
accept portion is passed to the accept line 20 and further to a middle inlet header 
J2 of the headbox to form the second fraction and to form tilie middle layers of the 
multi-layer paper. The accept line 20 comprises a headbox feed pump P4. 

30 
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The reject passed from the fractionation screen 21 is additionally passed along a 
line 24 to the line 18 between the Gist centriftigal cleaning stage Poi and the 
second centriftigal cleaning stage Pon, in which Une the stock is mixed with the 
stock passed to the reject line 18 and with dilution water (Iv) passed along the line 
5 and introduced into it. The line 18 comprises a pump P2. 

Within the scope of the invention an embodiment is also feasible in which reject 
from the fractionation screen 21 is passed to the Une 23 and/or to the line 24. 

10 Fig. IB shows an embodiment in which a line 22 of a jSrst fraction ends directly in 
an inlet header Ji to form one surface layer of a two-layer web, such as a two- 
layer paper. A Une 20 forms the other surface layer of the two-layer web, such as 
a two-layer paper, the Ime 20 joining an inlet header J2 of a multi-layer headbox. 

15 Fig. 2 shows an embodiment of the invention in which a centriftigal cleaner 15a2 
of a second centriftigal cleaning stage Pon comprises a first accept outlet 20 and a 
so-called second accept outlet 201. The first accept outlet 20 is taken from the 
upper part of the cone and the second accept outlet 201 is also taken from the 
upper part of the cone, from a location fiulher in than the first accept outlet. Thus, 

20 the second accept outlet 201 comprises fmex and lighter stock than the first accept 
outlet 20. Said second accept outlet produces a so-called light reject, which is 
passed along the line 201 to the inlet side of a centriftigal cleaning plant 15, to an 
inlet line 14 of its first centriftigal cleaning stage Poi, advantageously to the 
suction side of a pump Pi. Otherwise, the embodiment shown in the figure 

25 corresponds to the preceding embodiments. Reject from a fractionation screen 21 
can be passed eilher directly to the accept line 20 of the second centriftigal 
cleaning stage Pon of the centriftigal cleaning plant 15 along a Une 23 / or said 
reject can be passed along a line 24 to a line 18, to the suction side of a pump P2, 
which line 18 is an inlet line to the centriftigal cleaner 15a2 of the second 

30 centriftigal cleaning stage Pon of the centriftigal cleaning plant 15. Thus, the reject 
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passed from the fractionation screen 21 can be passed either to the hne 23 or to 
the hne 24 or to both. 

Stock is passed through an accept hne 22 of the screen 21 and through branch 
5 lines 22ai and 22a2 to inlet headers Ji and J2 of a multi-layer headbox 100 so as to 
form the surface layers of a multi-layer web. Stock is passed through the line 20 to 
a middle inlet header of the multi-layer headbox 100 so as to fomi the middle 
layer of the multi-layer web. The line 20 comprises a headbox feed pmnp P4 and 
the line 22 comprises a headbox feed pump P3. 

10 

Within the scope of the invention, an embodiment is feasible in which the first 
fraction forms merely one layer of a multi-layer web and the second fraction 
forms merely the other layer of the multi-layer web. Thus, in said embodiment, a 
two-layer web is formed, so that one surface layer of the web is formed from the 
1 5 fractionation fraction supplied through the hne 22 and the other surface layer of 
the two-layer web is formed from the fraction supplied through the line 20. The 
embodiment otherwise corresponds to the embodiment shown in Fig. 2. 

Fig. 3 A shows an embodiment of the invention in which a fractionation screen 21 
20 is situated in a line 14 between a first centrifiigal cleaning stage Poi of a 
centrifiigal cleaning plant 15 and a wire pit 11 on the pressure side of a pump Pi. 
The fractionation screen 21 fractionates the stock in the line 14 such that the 
accepted accept that has passed through the screen is passed from the fractionation 
screen 21 to a line 14ai, which is an inlet, or feed, line of a centrifiigal cleaner 
25 15ai. 

The fractionation screen 21 is disposed on the pressxrre side of the stock feed 
pump Pi in the feed, or inlet, line 14 of the centrifiigal cleaner 15ai of the 
centrifiigal cleaning stage Poj. The accept line 14ai of the fractionation screen 21 
30 has been connected to form an inlet hne for the centrifiigal cleaner 15ai of the first 
centrifiigal cleaning stage Poi of the centrifiigal cleaning plant 15. Reject from the 
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fractionation screen 21 is passed to a feed line of another centrifugal cleaning 
stage of said centrifugal cleaning plant 15, in the figure to a feed line 18 of a 
second centrifugal cleaning stage Pon, and/or directly to form a second fraction by 
joinhig a reject line 22 to an accept line of a centrifugal cleaner 15a2 of another 
5 centrifugal cleaning stage Pon of the centrifugal cleaning plant, in the figure to an 
accept line 20 of the second centrifugal cleaning stage Pon. 

Reject from the fractionation screen 21 is passed along the line 23 to the accept 
line 20 of the centrifugal cleaner 15a2 in the second centrifugal cleaning stage Pon 
10 of the centrifugal cleaning plant 15 or through the line 24 to the line 18 which is 
situated after a reject line 16 of the centrifugal cleaner 15ai of the first stage Poi 
and which is connected with the centrifugal cleaner 15ai through the reject duct 
16. 

15 Thus, within the scope of the invention, embodiments are feasible that the reject is 
passed either to the line 18 or to the hne 20 or both to the line 1 8 and to the line 
20. The line 1 8 may be supplied with dilution water (Iv). 

An accept line 17 branches to branch lines 17ai and 17a2 that pass the stock via a 
20 headbox feed pump P3 to inlet headers Ji and J3 of a headbox 100. The second- 
fraction line 20 is connected with a middle inlet header J2 of the headbox 1 00 to 
form the middle layer of the web and a headbox feed pump P4 is associated with 
said line 20. The surface layers of a mxjlti-layer web are formed from the stock 
flows passed from the inlet headers Ji and Js, the sm'face layers of the multi-layer 
25 web being formed from the first fraction which is formed of the stock taken as 
accept from the fractionation screen and, in addition, of the stock taken as accept 
from the centrifugal cleaner of the first centrifugal cleaning stage of the 
centrifugal cleaning plant. In the embodiment of Fig. 3 A, the fractionation screen 
21 is situated ua the feed line 14 of the centrifugal cleaner 15ai of the centrifugal 
30 cleaning stage Poj. 
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In the embodiment of Fig. 3B, a headbox 100 comprises only inlet headers Ji and 
J2. Otherwise the structure corresponds to the embodiment shown in Fig. 3 A. The 
layer of a multi-layer web which forms the first jfraction is formed of a web, such 
as a paper stock, which is composed of the stock that has passed through a 
5 fractionation screen and passed as accept from it and of the stock passed as accept 
firom a centrifugal cleaner of the centrifugal cleaning plant. Thus, said layer forms 
one surface layer. The other layer, which is thus also a surface layer, as shown in 
Fig. SB, is formed of the stock which is passed as accept firom a lower stage of the 
centrifugal cleaning plant and to which at least part of the reject flow of the 
10 fractionation screen 21 is passed. 

Fig. 4 shows an embodiment which is suitable in particular for the manufacture of 
SC paper. Kaolin is used, in addition to precipitated calcium carbonate (PCC), as 
a filler in SC paper since precipitated calcium carbonate alone is difficult to 
15 control. Fractionating lighter-coloured precipitated calcium carbonate to the 
surface layer of paper and kaolin to the middle layer provides an advantage in the 
brightness of paper. 

In the first fractionation stage, the stock is fed to a screen fractionator, whose 
20 accept fraction containing fillers and fines is passed to the second fractionation 
stage, in which fine PCC and fines are separated from platy kaolin. The second 
fractionation stage is advantageously carried out by means of a fractionation 
hydrocyclone. PCC and fines are passed together with the accept fraction to the 
sxirface layer of a paper web and kaolin is passed together with the reject to tlie 
25 middle layer of paper. At the centrifugal cleaning plant, conformable fibres of 
chemical pulp are fractionated in the second centrifugal cleaning stage from the 
reject of the screen to accept and further to the surface layer of paper. 

Precipitated calcium carbonate, fines and long chemical pulp fibres are passed to 
30 the surface layers of paper by means of the fractionation arrangement. Platy 
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kaolin is passed to the middle layer of paper. This arrangement improves the 
brightness, strength and printing properties of paper. 

As shown in Fig. 4, the stock is passed from a wire pit 1 1 through a line 14 and by 
5 means of a pmiip Pi to a screen 21, from which accept is passed through a line 
14ai to a first centrifiigal cleaner 15ai of a first centrifugal cleaning stage Poi of a 
centrifiigal cleaning plant 15. 

A reject line 23 leads from the screen 21 to a centrifiigal cleaner 15a2 of a second 
10 centrifiigal cleaning stage Pon of the centrifiigal cleaning plant. Accept from the 
centrifugal cleaner 15ai is passed from the centrifiigal cleaner 15ai of the first 
centrifiigal cleaning stage Poi of the centrifugal cleaning plant through a line 1 7 to 
a multi-layer headbox 100 to form a layer, advantageously a surface layer, of a 
multi-layer web. Similarly, accept from the second centrifiigal cleaner 15a2 is 
15 passed to the line 17 through a line 200 and the reject of said centrifiigal cleaner 
15a2 is passed through a line 190 to a reject line 160 of the first centrifiigal cleaner 
15ai. The line 160 is arranged to lead fiirther to the multi-layer headbox 100 to 
form a layer, advantageously a middle layer, of the multi-layer web. 

20 The line 17 is branched into branch lines 17ai and 17a2 leading to inlet headers Ji 
and J3 of the multi-layer headbox, through which inlet headers the stock is passed 
to form the surface layers of the multi-layer web. The line 160 is arranged to lead 
to a middle inlet header J2 of the multi-layer headbox to form the middle layer of 
the web. An embodiment is also feasible by which a web with merely two layers 

25 is manufactured. In that case, the line 1 7 is arranged to lead directly to the inlet 
header Ji and the line 160 is arranged to lead to the inlet header J 2 to form a two- 
layer web. Otherwise the embodiment corresponds to the embodiment of Fig. 4. 

Fig. 5 shows an embodiment in which the first fractionation stage is accomplished 
30 by means of a fractionation centrifiigal cleaner 15ai. The accept fraction is passed 
forward from it to a machine screen 21, the accept of which is passed to a surface 
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layer of paper. The reject firaction of the first fractionation stage is passed to a 
centrifugal cleaner 15a2, the accept firaction of which is passed, to the second 
fractionation stage, which is accomplished by means of a second screen 
fractionator 21a2, the accept fraction of which is passed to the middle layer of 
5 paper. Reject from said second fractionation stage and the screen 21a2 and reject 
from the machine screen 21 are passed to a third screen 2 las, the accept of which 
is passed again to the second fractionation stage. 

As shown in Fig. 5, the stock is supplied from a wire pit 1 1 to a line 14 and passed 
10 by means of a pump Pi to the first centrifugal cleaner 15ai of a first centrifugal 
cleaning stage Poi of a hydrocyclone apparatus 15. Accept from the centrifixgal 
cleaner 15ai is passed through a line 17 to the screen 21, the accept of which is 
passed through a line 22 to branch lines 22ai, 22a2 and to inlet headers Ji and J3 of 
a multi-layer headbox to form a layer of a multi-layer web and, in the embodiment 
15 of Fig. 5, advantageously svirface layers. Reject from the centrifugal cleaner 15ai 
is passed along a reject line 18 to form the feed of the second centrifugal cleaner 
15a2, the accept of which is passed along a line 20 as feed to the second screen 
21a2, from which the accept of the screen 21ai is passed further along a line 20a to 
an inlet header h of the multi-layer headbox and to form a layer of a multi-layer 
20 web, in the embodiment of Fig. 5, advantageously a middle layer. A reject line 23 
is arranged to lead from the screen 21 and join a reject hne 23 a2 of the screen 21a2 
leading further to the third screen 2 las, the accept of which is passed as feedback 
24 back to the inlet line 20 leading to the second screen 21a2. 

25 Reject from a second centrifugal cleaning stage Pon of the centrifugal cleaning 
plant 15 is passed along a reject line 18b to a third centrifugal cleaning stage Pom 
of the centrifugal cleaning plant and there is an accept line 18c and a reject line 
18d from a centrifugal cleaner 15a3 of said centrifugal cleaning stage Pom- The 
reject line 18d may lead to an exhaust or to furtibier treatment, and the accept line 

30 18c may be comiected with a plant for further treatment of the stock. Within the 
scope of the invention, an embodiment is, of course, feasible by which merely a 
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two-layer web is manufactured. In that case, the line 22 leads directly to the inlet 
header Ji and the line 20a leads to a second inlet header J2 to forni a two-layer 
web. The embodiment corresponds otherwise to the embodiment shown in Fig. 5. 

The embodiments of Figs. lA, IB, 2, 3 A, 3B, 4 and 5 described above disclose a 
method in fractionation of the stock fed to a paper machine or equivalent, in 
which the stock fed to the paper machine or equivalent has been diluted with wire 
water and pumped forward in the short circulation of the paper machine or 
equivalent. 

In the arrangement in accordance with the invention, a multi-layer web is 
advantageously fomied by a multi-layer headbox 100 comprising different inlet 
headers Ji, J2, J3 for forming different web layers. The stocks are passed from the 
inlet headers through the tube banks of the headbox further onto a forming wire to 
form said different web layers. The inlet headers Ji, h, h are in different layers 
one upon the other in the multi-layer headbox 100. 

In the method, the stock is passed to the first fractionation stage, in which the 
stocks are divided into at least two component stocks which differ from one 
another, and both component stocks are passed to the second fractionation stage, 
in which fractionation is accomplished by a fractionation method that differs from 
the first fractionation. In the second fractionation stage, the stock is divided into at 
least two component stocks which differ from one another, so that the component 
stocks obtained fi'om the first and the second fractionation stage are fed forward to 
the different layers of a multi-layer headbox of a paper machine or equivalent. 

The first and the second fractionation stage can be accomphshed either by means 
of centrifugal cleaners which separate the pulp, for example, based on density, 
size, shape and surface roughness, or by means of screens which separate the pulp 
based on its size. 
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A paper machine or equivalent refers to paper, board and tissue paper machines. 

Fig. 6 A is an illustration of principle of the centrifugal cleaner 15ai of the 
centrifugal cleaning plant used in liie apparatus in accordance with the invention. 
The stock is passed through an inlet line to the upper part of the centrifugal 
cleaner, which is a conical structure. Advantageously, the stock is passed 
tangentially to the upper part of the centrifugal cleaner and the stock spirals 
downward, so that the heaviest particles are separated to the periphery of the cone 
of the centrifugal cleaning plant and carried to the bottom of the cone, and hghter 
particles are passed from the middle area along an accept line out of the upper part 
of the cone. The reject is passed from the bottom of the cone to a reject hne. 

Fig. 6B is an illustration of principle of one screen fractionation device which can 
be used in the fractionation and in the apparatus in accordance with the invention. 
The screen fractionation device 21 comprises an inlet line in the middle area of 
the screen. The wings inside the screening wire mesh are rotated and the stock is 
passed through the screening wire mesh fiurther to an accept line and separated 
material is passed away from the middle of the screening wire mesh through a 
reject line. One embodiment of principle of the screen has been illustrated. 

The fractionation apparatus in accordance with the invention can also be applied 
such that tlie different pulp components used for the manufacture of paper are 
fractionated separately and their desired fractions are combined before an inlet 
header of a multi-layer headbox to provide a desired stock composition for a 
certain layer of a multi-layer web. Figs. 7 and 8 show two embodiments of the 
invention in which chemical pulp and mechanical pulp, such as thermomechanical 
pulp (TMP), are used as raw material of paper. 

In Fig. 7, a dilute stock suspension formed of mechanical pulp and broke is passed 
along a line 14 by means of a pxmip Pi to a fractionation screen 21. The accepted 
fraction is passed through a line 14ai to a hne 30 which conducts diluted chemical 
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stock to a paper machine. The stock is passed further by meaas of a piomp P3 to a 
first centrifugal cleaner 15ai of a first centrifugal cleaning stage Poj. Accept from 
the centrifugal cleaner 15ai is passed through a line 17 to branch lines 17ai and 
17a2 and further to inlet headers Ji and J3 of a multi-layer headbox 100 to form the 
5 surface layers of a multi-layer web. The rejected firaction is passed from the 
firactionation screen 21 by means of a pump P2 along a reject line 23 to a 
centrifugal cleaner 15a2 of a second centrifugal cleaning stage Pon. Accept firom 
the centrifugal cleaner 15a2 is passed through a line 20 to an mlet header J 2 of the 
multi-layer headbox 100 to form the middle layer of the multi-layer web. 

10 

Fig. 8 shows an embodiment in which a dilute stock composition formed of 
mechanical pulp and broke is passed to a fractionation screen 21, from which the 
accepted fraction is passed through a line 14ai to a first centrifugal cleaner 15ai of 
a first centrifugal cleaning stage Poi, accept from said centrifugal cleaner being 

15 passed along a line 17c to a line 17 leading to the headbox. The chemical pulp 
coming to the paper machine is first passed along a line 30 to a centrifugal cleaner 
15a3 of chemical pulp, the accept of which is passed along a line 17b to a line 17 
leading to the headbox and the reject of which is passed along a line 3 1 to the line 
23, which takes reject from the firactionation screen 21 to a first centrifugal 

20 cleaner 15a2 of a second centrifugal cleaning stage Pon. 

When mechanical pulp and broke are jfractionated in the short circulation, the 
fines and fillers coming from wire water are also firactionated. By firactionating 
mechanical pulp separately from chemical pulp, a more effective fractionation 
25 result is obtained for the mechanical pulp. The chemical pulp can also be 
fractionated at a desired ratio for different layers of the multi-layer web but the 
fractionation of it is not as effective as that of the mechanical pulp. 



30 
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Claims 

1. A jfractionation apparatus in the short circulation of a paper machine or 
equivalent, which apparatus comprises in the short circulation (10) of the paper 

5 machine or equivalent a centrifugal cleaning plant (15) from which a stock flow is 
passed as accept to at least one inlet header (Ji) of a multi-layer headbox (100) of 
the paper machine to form one layer of a multi-layer web, and in which 
fractionation apparatus a diluted stock flow is passed to tlie centrifagal cleaning 
plant (15), characterized in that the fractionation apparatus comprises a 

10 fractionation screen (21) in connection with a centrifixgal cleaner (15ai) of a 
centriftigal cleaning stage (Poi) of the centriftigal cleaning plant (15), and that by 
means of the fractionation apparatus one first layer of the web is formed out of 
stock which is formed of stock passed as accept from the centriftigal cleaner 
(15ai) of the first centrifixgal cleaning stage (Poi) of the centrifixgal cleaning plant 

15 (15) and, in addition, of stock passed as accept from the fractionation screen (21), 
and that at least one second layer of the multi-layer web is formed out of a second 
fraction which is formed of stock passed from a centrifugal cleaner (15ai) of some 
lower centrifixgal cleaning stage of the centrifixgal cleaning plant (15), which stock 
comprises, in addition, a stock portion passed as reject froxn the above-mentioned 

20 fractionation screen (21) through a reject line (23 and/or 24). (FIG. lA, FIG. IB, 
FIG. 2, FIG. 3A, FIG. 3B, FIG. 4, FIG.5) 

2. A fractionation apparatus, characterized in that a fractionation screen (21) is 
disposed in an accept line (17) of a centrifixgal cleaner (15ai) of a first centrifixgal 

25 cleaning stage (Poi) of a centrifixgal cleaning plant (15). (FIG. lA, FIG. IB) 

3. A fractionation apparatus as claimed in claim 1 or 2, characterized in that a 
reject line (24) of the fractionation screen (21) is comiected with a feed line (18) 
of a second centrifixgal cleaning stage (Pon) of the centrifixgal cleaning plant (15) 

30 and/or through a line (23) directly with an accept line of a centrifixgal cleaner 
(15a2) of said second centrifixgal cleaning stage (Pon). (FIG. lA, FIG. IB) 
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4. An apparatus as claimed in the preceding claim, characterized in that an 
accept line (20) is arranged to lead from the middle of the centrifugal cleaner 
(ISaa) of the second centrifugal cleaning stage (Pon) of the centrifugal cleaning 

5 plant (15) so as to form the second j&action and, from the upper part of the 
centrifugal cleaner (15a2) of the centrifugal cleaning stage (Pon) of the centrifugal 
cleaning plant, from its location which is further in than the location where the 
accept line (20) is coimected with the centrifugal cleaner (15a2), a light reject is 
passed through a Une (201) to a feed line (14) of the first centrifugal cleaning 
10 stage (Poi) of the centrifugal cleaning plant (15), advantageously to the suction 
side of a stock feed pump (Pi) situated in the feed line (14). (FIG. 2) 

5. An apparatus as claimed in claim 1, characterized in that the fractionation 
screen (21) has been disposed in a feed line (14) of the centrifugal cleaner (15ai) 

15 of the first centriftigal cleaning stage (Poi) of the centrifugal cleaning plant (15). 
(FIG. 3 A, FIG. 3B) 

6. An apparatus as claimed in the preceding claim, characterized in that the 
fractionation screen (21) is disposed on the pressure side of a stock feed pvimp 

20 (Pi) m the feed, or inlet, line (14) of the centrifugal cleaner (15ai) of the first 
centrifugal cleaning stage (Poi). (FIG. 3 A, FIG. 3B) 

7. An apparatus as claimed in claim 5 or 6, characterized in that the 
fractionation screen (21) has been connected by its accept line (14ai) so as to form 

25 an inlet line of the centrifugal cleaner (15ai) of the first centrifugal cleaning stage 
(Poj) of the centrifugal cleaning plant (15) and/or reject from the fractionation 
screen (21) is passed to a feed line (18) of another centrifugal cleaning stage (Pon) 
of said centrifugal cleaning plant (15), and/or directly so as to form the second 
fraction by coimecting a reject line (22) with an accept line (20) of the centrifugal 

30 cleaner (15a2) of another centrifugal cleaning stage (Pon) of said centrifugal 
cleaning plant. (FIG. 3 A, FIG. 3B) 
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8. An apparatus as claimed in any one of the preceding claims, characterized in 
that there is a line (17, 22) through • which accept from the first centrifugal 
cleaning stage (Poi) of the centrifugal cleaning plant is passed from the 

5 hydrocyclone cleaner (15ai), which line (17, 22) delivers the first fraction to an 
inlet header (Ji) of the multi-layer headbox (100) to fonn a surface layer of the 
multi-layer web, or that there is a line (17, 22) which has been branched into two 
branch lines (17ai, 17a2, 22ai, 22a2) arranged to lead to inlet headers (Ji, J3) of the 
headbox (100) to form the surface layers of the multi-layer web, and that there is 

10 additionally an accept line (20) from some other centrifugal cleaner (ISaa) of a 
centrifugal cleaning stage (Pon) of said centrifugal cleaning plant (15), so that one 
other layer of multi-layer paper is formed out of the second fraction, which has 
been passed from said centrifugal cleaning stage (Pon) along the hue (20) and 
which second fraction comprises stock that contains reject passed from the 

1 5 fractionation screen (21). 

9. An apparatus as claimed in claim 1, characterized in that in the apparatus 
arrangement there is a line (14) from a wire pit (11) or equivalent to the screen 
(21) from wliich accept is passed tlirough a line (14ai) to the centrifugal cleaner 

20 (15ai) of the first centrifiigal cleaning stage (Poi) of the centrifugal cleaning plant 
(15), and in which apparatus arrangement a reject line (23) is arranged to lead 
from the screen (21) to the centrifugal cleaner (15a2) of the second centrifugal 
cleaning stage (Pon) of the centrifugal cleaning plant, and in which apparatus 
arrangement the accept of the centrifugal cleaner (15ai) is passed from the 

25 centrifugal cleaner (15ai) of the first centrifugal cleaning stage (Poi) of the 
centrifugal cleaning plant through a line (17) to the multi-layer headbox (100) to 
form a surface layer/surface layers of a multi-layer web. (FIG. 4) 

10. An apparatus as claimed in the preceding claim, characterized in that in the 
30 apparatus arrangement the accept of the centrifugal cleaner (15a2) of the second 

centrifugal cleaning stage (Pon) is passed to the hue (17) along a line (200), and 



wo 03/104548 



PCT/FI03/00444 



18 

that the reject of said centrifugal cleaner (15a2) is passed tlirough a line (190) to a 
reject line (160) of the first centrifugal cleaner (15ai), and that in the apparatus 
arrangement the line (160) is arranged to lead to an inlet header (J2) of the multi- 
layer headbox (100) and to form a layer of the web, advantageously its middle 
5 layer. (FIG. 4) 

1 1 . An apparatus as claimed in the preceding claim, characterized in that the line 
(17) is branched into branch lines (17ai, 17a2) leading to inlet headers (Ji, J2) of 
the multi-layer headbox, through which inlet headers the stock is passed to form 

10 the surface layers of the multi-layer web. (FIG. 4) 

12. An apparatus as claimed m claim 1, characterized in that from a wire pit (11) 
or equivalent there is a hne (14) which is arranged to lead to the first centrifugal 
cleaner (15ai) of the first centrifugal cleaning stage (Poi) of the centrifugal 

15 cleaning plant (15), and tliat accept from said centrifugal cleaner (15ai) is passed 
along the line (17) to the screen (21), ftom which screen (21) accept is passed 
along a line (22) and branch lines (22ai, 22a2) to inlet headers (Ji, J2) of the multi- 
layer headbox (100) to form the surface layers or at least one surface layer of the 
mxilti-layer web, and that a reject line (18) is arranged to lead from the centrifugal 

20 cleaner (15ai) to form the feed to the centrifugal cleaner (15a2) of the second 
centrifugal cleaning stage (Pon), from which accept is passed along a line (20) as 
feed to a screen (21 a2), and from which screen (21a2) accept is passed through a 
line (20a) to an inlet header (J2) of the multi-layer headbox to form one other 
layer, advantageously a middle layer, of the multi-layer web. (FIG. 5) 

25 

13. An apparatus as claimed in the preceding claim, characterized in that from 
the screen (21) there is a reject line (23) to a reject line (23 a2) of the second screen 
(21a2), which reject line leads further to a third screen (2 las), whose accept line 
(24) is connected as feedback to the inlet line (20) leadmg to the screen (21a2). 

30 (FIG. 5) 
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14. A method in fractionation of stock fed to a paper machine or equivalent, in 
which the stock fed to the paper machine or eqiaivalent has been diluted with wire 
water and pumped forward in the short circulation of the paper machine or 
equivalent, characterized in that, in the method, the stock is passed to a first 
5 fractionation stage in which the stocks are divided into at least two component 
stocks which differ from one another, and both component stocks are passed to a 
second fractionation stage in which fractionation is accomplished by a 
fractionation method which differs from tlie first fractionation, and in the second 
fractionation stage the stock is divided into at least two component stocks which 
10 differ from one another, so that the component stocks obtained from the first and 
the second fractionation stage are fed forward to different layers of a multi-layer 
headbox of the paper machine or equivalent. 
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